Interval estimation of the scale parameter of the gamma distribution using grouped data is considered in this article. Exact intervals do not exist and approximate intervals are needed Recently, Chen and Mi (2001) proposed alternative approximate intervals. In this article, some bootstrap and jackknife type intervals are proposed. The performance of these intervals is investigated and compared. The results show that some of the suggested intervals have a satisfactory statistical performance in situations where the sample size is small with heavy proportion of censoring.
Introduction
In many practical studies, the collected data may not be complete observations, they may be in a form of counts of observations in certain intervals; such data is often called grouped data. Grouped data arise frequently in life testing experiments when inspecting the test units intermittently for failure, this procedure is frequently used because it requires less testing effort than continuous inspection. The data obtained from intermittent inspection consists only of the number of failures in each inspection interval. Other examples of natural occurrences of grouped data are given in Pettitt and Stephens (1977) .
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In a recent article, Chen and Mi (2001) provided a general method for constructing intervals for the unknown parameters in the distribution using grouped data. However, the above interval possesses exact coverage probabilities and symmetry probabilities only for sufficiently large sample sizes. In this article, the properties of these intervals are investigated and some bootstrap based intervals that use the result of Chen and Mi (2001) are proposed. A similar problem has been investigated for the Burr type X distribution by Al-Nasser and Baklizi (2004) .
Bootstrap Intervals
Let n x x , , 1 … be a random sample from the gamma distribution whose probability density function is given by (Efron & Tibshirani, 1993) . There are several Bootstrap based intervals discussed in the literature, the most common ones are the bootstrap -t interval, the percentile interval and the bias corrected and accelerated ( a BC ) interval.
The Bootstrap -t Interval (BTS Intervals)
Let n ζ be the random variable defined 
The bias corrected interval (Efron, 1982) is calculated using the percentiles of the bootstrap distribution of The results are given in Tables 1-3 .
Results
From the simulation results, it appears that for k = 2, small sample size (n = 20, 30) and heavy censoring (cp = 0.4,0.6), the CM intervals tend to be anti-conservative. This is also true for PRC, BC and BCa intervals. On the other hand, the BTS, BSD, and JAC intervals tend to attain the nominal sizes. As the censoring proportion is light to moderate, the PRC and the BTS intervals tend to be highly conservative while the BC and BCa intervals tend to be grossly anticonservative. For larger sample sizes (n = 50, 100) all intervals attain their nominal sizes except for the BC and BCa intervals where they remain anticonservative. In situations where k = 2 and small sample size, all intervals are asymmetric. As k increases, the intervals tend generally to be more symmetric. The performance of the BC and BCa intervals improves considerably for larger values of k. Also their performance improves for higher values of r, that is, the more symmetric the parent gamma distribution, the more symmetric the BC and BCa intervals tend to be.
Conclusion
It appears that the intervals proposed by Chen and Mi (2001) have a good performance except for situations of small sample size and heavy censoring. In this case the BTS, JAC, and especially BSD intervals provide better alternatives. Table 3: Results for K=8   N  20  30  50  100  R  CP  M  L1  U1  T1  L2  U2  T2  L3  U3  T3  L4  U4 L1  U1  T1  L2  U2  T2  L3  U3  T3  L4 
